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Large upper tropospheric ozone enhancements above midlatitude

SN R &

North America during summer: In situ evidence from the IONS and a. 12
MOZAIC ozone measurement network sl
Cooper et al, JGR, 2006 [ ‘\\
é 6 |
g .\/‘ RED - Houston
. ’ ”BLUE - T. Head
» Sondes provide 2
ozone characterization 0 N
* FLEXPART ——— profiles w/ strat influence removed
trajectories used to ”} __Sablelstandn=33 </l S .- ,
quantify stratospheric 9@ e S |
influence g M€ I ;
¢ i}
g 10
* finds 88% of ozone - ¢ |
enhancement from in R EIN
. . < 6 °
situ production, £ |
69-84% of ozone due T
- . 2f
to lightning NOx. Lo
OO 10 2‘0 3.0 40 5‘() 6‘0 70 8‘0 9‘0 1001;0 0 20 40 60 80 160
_O_{onvo,gpbv__ i ) Standarddcv:ahoip'pbv_

5



1. Setup 2. Run back- 3. Find average
FLEXPART trajectories PV of each
inputs for each > layer from
.................. FLEXPART
output
v
i 5. Calculate ANt
6. Statistics of : profile to strat O3
differences ¢ ﬁlterehd . profile, apply e-
between sites | | FORQSPHeNG ' folding since most
& map ozolr:lfle_ &rsoﬂle recent exchange
( ) event




» Cooper et al - As in 2004, ozone mixing ratios
in upper trop over Southeast US elevated
relative to US west coast

* See more ozone than 2004 and stronger
anticyclone driving circulation, and shift of
location of maximum from Houston to Huntsville

» 25-30 ppb ozone from stratosphere

« ECHAM-MESSyY model simulations show
similar features, but maximum is over Texas.

How can remote
sensing
measurements
add to our
understanding?
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Ozone field from TES Data used in map
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% ozone from strat

» Typically 15-25%, consistent with other approaches
 Interesting event over Florida
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Aug 14-20, 2006 windfields
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Upper tropospheric ozone budget is maturing
- similar estimates from sondes, models,
remote sensing for August 2006

Based on TES, UT ozone max in August 2006
located over Texas-Mexico border, consistent
with ECHAM-MESSyY model

With TES data we can quantify and study
seasonal and interannual behavior

Yunsoo Choi is using REAM 3-D regional
CTM to understand more of the details
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Variety of tool being used to build
budget estimates

Numerous estimates of the contribution
of the stratosphere to ozone at 10km

Some hints at contribution of surface
ozone to 10km

Beginning to have estimates of export
and import terms in the budget
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Different way of looking at sondes

Based on Narragansett
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Need to add

 Lightning flash counts maps

» Calculate the percent of ozone from the
strat

 CO maps
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